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[»## 2 ] meaii*u. < t fe l ~ 3 0 H z 

[fgi«©g¥*fflftS«3H] 
[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] SE^§ai0S2riBil^T-5«-&. 2^a>&73:-5 

jrr««*. it«©b:-**.iftttiu -totf-^mmi** 

1 0 H z ©ajgAfc, -T3a:#3*fi«jg»f^«a*< 1 Hzt 

B«jg»f«ft«c^ i o h z fi»ssnr«f»fc. 

[0 0 0 4] 

**-*«*«:aas**©c&*+#&aa*»c»:ss 
a a * s n fc a r «R & i c * w * s v a a * & % ± 

fiiflSfyjDTSJStiJU S6C, -€-<0«RSEis}i^raDT 
JEMEBPtt^FIE«i1?*0. ^-rLfcSOjfeJEMBPi: 



(2) ^§9 2001-145606 

■? 

a C*»**tt«Li t3k"6±jj» 
9 AbMftliA,«attLi <h©£.££S*P.6.t: LTifcJg 

€T lr» £ * ± *« 0 A b « S i T 5 « * C Jt (ft L 

[0 0 0 5] ±IE«ISJfilEEfil EBP tfTIEHSftJIda 
20 NT«&. KifoW^i£^K£03H£l,&J*©]fiii£teBP 
0«»C»LTlififiil*WDT«)tf60t«l**HC 

T*iesn*»ipjist<o*iHP»nB4:, -£©&&£«»)©!$ 

i9iBiDT©tfs-?**«*}*^.c:&tt, -rtefc^-ewmst 
e«R» m d t * ft «r « ft a <os qs.s © « & o * at* * 

,a> [ooo6] tcT. $e»c. ±as*.**nie>o<a 
aa-*a©Ki»B+»«:«Hi=K*«nT^**«. a* 

*m&©jE£te©^JG£<i:LT#*.££, »attOScS± 

jo cD7w , ;u^.«raaa-e-e.nfc«^*^-rift««. nutte 

[0 0 0 7] 02(1 ftJfe©?*.^ (8RiSEC0if6±*« 

[0 0 0 8] r.75:t>^. ^^051 WitiiC 5 «. 
[0 0 0 9] 

m^ansa^os-feBfSoafts^JKKoa^taas 
so ■&z>mi&±.>D-f$7'< aa«^. 
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&TZ&<nmWi&&®&$;ts&®x$>2>z\tiz$>Z. 

[0010] 

« (D« # 1 81 ft © & 5 ±*< 0 S?# £«J5TT 5 ft £ *T M 

3 U fcft # tefWft £IESi \zp. 0 X V >5 , 
[0 O i l] 

4>&< tfe i ~ 3 o h z <om&&.&®&'$t!*e>-v$> 
-a. c©<te>ic-rn«, Mtt^i^sc»«tti~i ohz 
.©«hc«i«f**i. BliS<DSz:^±*ti3^i^sa« i o-~ 

3 0Hz ©©HIC{3«#*n-5r<i:!6^» r©i9l:t 

[ooi2] £>t, jffsctt, meaiittB:. 
raft&*<iHz, s^jserraftgcao ohz tsn^. 

*, o *«t^-r s ftjg ra# t 

[0 013] #5SKltt. £#tCg^£n*JIIRft-fe 

>-y-a> e> wa w- 

-5 t , ■€■ <D ft O^fW (Cfg £T 54 1> ± 0 jAffl 

ft-t >vm y 4 zmm-$-£*>nK.®^t><&-r®.i&\z 

[0 0 14] 

S«l*ffl«li&*«;t. iRfte*a«»«#ajgB<!:OT 
X&Z. 

[0 0 15] 0 3IC43^T. ifilJES£«8B 8 «. rfASS 
S^*S^«SrtlC^LT/t<i:^tf®#©±)lSa5l 2IC 50 



^2 0 0 1-1 4 56 0 6 
#lHl$n-5*7 1 0<fc. CCD* 7 1 OfCES'2 o^u 

T-en^n«^an^jE*-t>iJ- 1 4, ia&#i6, & 

i^*>y 1 8 £*«*TH*. CCM#16 

tt. #7 l o rt^«m^w«*&^HF$-rsffi*ttifg^ 

IS. #7 1 0rt£#*C#ffiT£&atnM£#8g. 

#7 1 Qft&i&mzm&.Tzi&mmELVimnz'ovviM 
ic« o & * <=> h s «t r> \zm&. ts nr n * . 

[0 0 16] JE73-fe>+M 4tt, *71 0(*?<Z>flE2l£# 
ttSLT-e-<Dffi73S:S-rjE73f§^ S P £&J3E##1IeI8& 2 2 
*5«ttXroK#SiJlEl8S2 4«C^tliE : tXtt*&T*. »ffi#gij 
IhIK2 2ttD-/^7-r;U^&«^.. JE^M^SPIw^ 

f S K IT-?-©* 7Ef ^ S KS A/D^tSS 2 

6^l/Tif*l3M2 8^n. 
[0 0 17] ±IEM^#»liaiS2 4l3/OI«/U7^;l' 
*£<!;L, ffi73<i^S P<0S»j^T*5«lR«Efi^SM 

^33 2 9 S^.l/Ttf«»l8i 2 8 ^«*&-r*. C©M 

m^Lfzi<'>±m®mfr*>5£±isXfty 1 o»ce^ati5 

*t>f l4, 43ctC/«RSE#S'llHlK2 4« v *7ft«SE-li 

[0018] ±f2S^W^B 28H CPU30, R 
OM3 2, R AM 3 4. *5j:bc|g^L7S:Vi I /0#— h 

m * <« a. fc^f m t < ^ d u > tf a. - * k t«i^ a nx*3 

0. CPU3 0B, ROM3 2tC^tofett5nfc7'D^ 
7A»cS£oTR AM 3 4 Wi2<g«tl*fi|ffl 

uj*n«ig#i 6*>«fctf£^# >7"i s&mw-rzii 

[0 0 19] i.>«»SB£B3 8«. ±^O^ri£<DgK{4lC 

^m-r-bmmm^ mm-i>nm*:mtfc#)iz&>ttiTz>*<D 

9812 8^^5. fc*5. CCi«SH^I3 8 
lZ*il&T 5 -DSSI©&<0 ^ ^ <D Q tt R ft sr^mr 

[0 0 2 0] Mft-t:>-y4 Ott, ^SBifii i @F*-&tJ5fc*Sffl 

■tJ-T»o. ^^o-ss itz £z.n*7 i otmtBiznx 

Jlit>it4 0roA'7y>i'4 2lt ±«:(0— S5*iR$ 
pl^frSl^an. ^A>)y>y4 2(*|l;a, 
If > C ± o TSSt^IS6^ftS«»#fe3t*^«#n3t. 
ifFSU<«K3ilffi*lS«CJ;oTIK#*§tt7S:t>8 0 O n 



5 

[0 0 2 1] ±teM«-fe>1^4 OtC»^$nfcA>KA' 
X7^M48 CT^:t3^)!liiifi-ir>i}-ffl7w;u^) tt, 
H * L tt ^ 3 >: x > -U- 3$ «k 3 -f ; l/ft i > tt jg St * fig 

7rD^m#ffiaiEiK^e.««5n. m&±.>-v-4 oa> 

&<iiii;*-l*. S.^>. ^coteo/'f Xtt^Bff (SSI) $ 

ClI)§tttlHz~3 0Hz Cr&fc-S. ffi«jger^& 
S«UHz, jBS«j6Wfratt»^3 0 Hz) CRltSilT 

tf 6-3$ tf&^fl -tUT. ±EA> 

B^SM.-. tt. A/D^&§§4 9 «^l/Ttf»W»I 
2 8^«JS$n-5. 

[0 0 2 2] 0 4tt, -Lf2ifilJEI£8ig!g 8 tcfett*®^ 

!IIT«5. JfDLfl£j»l.)£^S5 O.tt. JJ7BE.fflm^®.5 2 
Ccfc^Tfc<h*tt£#Wiil»K#®3nfc;*7 7 1 OWJE 
ieBE73S:^Wg^JE73fflPcii (fctAH 1 8 0 mmHg 
JIgOEETjfii) £T-&i§#JI 3 3mmHg/secSS 

<SBPs«s . iP^jfiljEMB P»(a». *5cktf&<£iftU£<fiB 
Pd.a *-<Dfc£ Lfc^iSiifiiflEte B 

Pni , ¥^JfiU£<SB P.m. *5J;r/m<£jfilJEffiB P 
d i a &i:£^Kf3 3 6 
[0 0 2 3] 'Mttfitt%*W9Rfflti^R5 4 tt. -L^m 

m&-t>v izLTmrn? z-bnm&mm 3 8.ej:9S* 

«rsis^.«s. tu. MK-k>t*-4 o^e,^^m^$ 
n. sec;. a*> K/u7-fM 4 8 zmmzitztifz 
ftmm&mnsM., A^-rm^mmmiz^t sfs 

OgB{££!ii2gf1S,&s 2 i:U ?gl S*g.6s. (D&IiJPr 

rats 2 gtg.« s z o&tummt <omr*m?ti.t>?>m& 

0. ttA.tf@ 5 ir^TJ: 5 IC. Sl|?,fisriLT 

OKfcttSli^flgs&.SalC^TSlgggL. i3tSflSt&OT 
$ T ©a»M D T <h L XMX.&iti T 

■a. £<e>(c. «Risejiiiffi)t«sai#S5 4tt. 
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t. ^«e>tBt&£n£5ti SMje^oiuRrtefiHt 
r v» d/sec) fc&^aj-t ft, 

3i££"T: l zxmm&mxmmm 

(sec) \z.bn&m&M<DR&fr$±W}mmiiii&ffii& 

f&LtmzfffimtiimmTut . tejggt-e&o. ^asufctr 

[0 0 2 4] (5U) V, =L/ (DT-T P! , ) 
JO [0 0 2 5] ttJSBS^tfefc^&S 6tt, jfaffiSI«#IB;5 
OtC^OMS^nfcgiBSjfejEfflBPsTs £. ^-©JfilflEai 

tte jfiijlffl ffi e *s tt £ IHR#£li IB] D T ft u tt 
BR»e»£«V« ©¥*Mtfc*"3^T. 5£2ftt,>tt5£3 

t $ n 5 * * » £ $ n fc m m % s a & & $ ft ?e r 

-5. d<©«^co^fSftS<D7?ffitt. ttAli 5£2 <DH 

«*«ffli»e>n-5«Wtt. ifeJE»i)£#a5 oicfcosjss 
nfctiBifiiEiBP.T. <h±f2if^a"i5£^rBirticji:tii£ 

a? ^e»nfc^S5ifiiEEfflBPits £m&fcmmaDT&<bo 

CJCeSr^fegtS-rSi Jk£E8i|j£#g:5 0 JC«fc0 

$ n fcH&ifilJEfil B P j i s <»: ±t2ifaJiai|3£»P B 1rt C 

fei^erofsinA^-TJSr^J&ftS (S!M) "TS. 7^*3. 
±I2MSjM£E<1BP s ,s tCf^^T. ifiiffiiMS#S5 0tt 
J; <0 $ nfe¥^ JfcjEtt B P » b a . ft ^ ttgteifcJEffl B 

p. .a tfm^znT*^. s-rstcit^ifiiffifiEBP 

30 «Si-r-5^lC«fcoTSfi?$n-5. 

[0 0 2 6] (iC2) 
EBP = o (1/DT) +0 

(fiL. attiEW^Sc, i3ttiE<D)£S) 

[0 0 2 7] (S:3) 
E B P = a (V. ) +0 

({lb. attlECO^Sc. /3ttIEcO)£^c) 

[0 0 2 8] «S£ifilJHHifc£^&: 5 8 tt. ±#OTjfaEEffl 
B P <h^O^CDBRiSiefilB#raDTft^«efiia«V» 

tOTr B iro±isMje§ii^ (iC2SfcttiC3) m&G. 

fe!hE.mE B P Sril^ftSL. 0 6»C*-r«to*C. -^-03 
St^L.^:«^lfilJEfflEBP€:^S3 6Cf-U>K^ 

[0 0 2 9] 4B£4LSE«A**I«?S! 6 0 «. it^lfiiEE 
MStS^e 5 8 (C«k 0 fc££tt*:8i;£jflUHi£E B P^T- 

^. «l^ifiiffi<®S?lt*iJS#© 6 0 tt. «LSM«fiM#S 
50 ttTfetSflb. «3£ifaBEM*«^i9;5 8 1C«fcO^S 
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z.&ia.&m'fe^WiS 0 \z&Z>mm<nti7 l otcfc-SifiiEE 
gte l c t ^«xit^jii)EM e b p s tm 

[0 0 3 0] 12 7 te. ±E*EEttSB 8 0«?Mtpg 
S2 8 fc'*tt*IWfiftaft©***«W-r*:7n-^*- 
hT&D, (|»i!a2SfflUTlifieil»BI>T*6«* 
jfiUEME B P &m#.tt:%.bTikE.Z&®.TZM&&M\Z 
UTIIWIT*. 10 

[0 0 3 1] 0 7l:t5l>T. 7f»><ySl (ElT. Xf 

3?£7 u T-r-swwffliiA^ff sn, sRaetiiiSftai 

tii^an. y\'>K/^7.7^;i/^4 8IC<fcO^)&$ 

nfeftmssffiHt s m 3 #ST3tsiii&&©&*«**.£ a 

[0 0 3 2] Sfcl^T. ^12* 7flEa?H»#iS: 5 2 iZttfcT 

o&a e>n.ao£5L#>:/ i 8A*mw)t<nzz.t.izJz 

0. ifilJIffl5£C075:i6tC*7 1 0(O^jg#JE*tBa$&Sn-5 
-ttfcIC, *7JEPc tfil 8-0nmRgnB£\Z^tbagL7Z.2n 
^S^JE5fiJEPc»e;±i:&c.fcA^A^«*i|»r$n-5. C 
W S 4CDfiJ»T#§Jg£n*:Ji£t;i> JtlHS 2tlT*^0 
JIUIIfTSnsritCiO^^JEPc ©±#di^^n : 
S. 

[0 0 3 3] Lri>U #7JEPc OTi^tcfcO-hlBS 4 50 
W*iJBS*m3£$ns<!:. WSjfiiJE»J«^a 5 0 \Zttfc-T 

-r&n-s. £»#>7i 8 £#±ai*g.^«i&# 1 6 £ 

*aWffittlBK:W0»*.T;&7 1 0(*grojI^Sr^-«)^a6 
6nfc3mmHg/secg&W*g^&j$£TTI$ai*SC£ 

ic<ko. cw#^i$ffi>gf§T&&#£nsJiRi£{i*tSM 

->Djt > 'J •^^©jkJEMft^T^UX.McSeoT 
S^JfcJEfflBPjts . '^dUSIBP.i.i, *3»fctfiHg 
jfilEEM B P» i a * ? SI)ScE <fc <t felt, SW^RMcSt* 40 
^TMJfi&fc£*<ft£an-S<Z>T&-5. fUT, *V>M 
XESnfcjfilffifflBPiJct^ffiS^ii^^SS 6»C^ 

^enx*? 1 ortTtt&oSicgffians. 

[0 0 3 4] iJciC. Sfrt2*f*SK^St5£#a 5 6 lC*f«-T 

nfc«»e»i«»fliiDTiij:t*±fBs s-efc^anfc&ie; 
5£$nfciiifietiB#r B iDT*3<ky:^S5ifejE<*BPsrs £ 

««>-«<!: LT. ffitaM&eraiSPtfDTtjtJglftUEfilE 50 
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an*.. 

[0035] iiew^^cuTSiiKefi^fPaiitosE^gii 

tf3fc«Rjs^-tt##A*anfc*»*a«w>fsn*. 

ans#, #sanfc»'*tt; M$zm®.&t$mmfimw 
aj^S5 4ic^fS-r*s 8ic*3^r. »ffcfcA^anfe 
«• m <d r j: u-ytnm.& \z u t ©am & e»isw' 

DT*<S 2 <!:ra«|-LT#ttians. 
[0 0 3 6] JiSlfajEMftS^g 5 8 Jw^fST 

5S 9i:*HT. ±f2S 6 tcJ3^T##S>nfcBlig£fil 
B#KjfaJEE*t^BI^-rn£^^S:2 ±IBS 8 tCii^TJfc 
s4>e.nAcBR«ejS9#WDT75<ftAanT. tt&ihEjtE 
BP I&iEEM EB Pus. f^tEffiEBPiieu, 

^^ttM{SjftuEffiEBP».» ) tffcjgan. 
k^sct^S3 6ic^an*. 

[0 0 3 7] SMT, .ME*je*ffi*«±fl**R6'o 

(c^j^-r-ss i ot(4. ±tes 

fflE B P*t^isi)^anfc*iJ»fS^ffl2:^Afc^gA^^ 

^jefan-5, ;csi oo«ef*is^ a n^ m 

< S 1 1 tC*S^T, S 5 lZ&^Tt>7 1 0 {C<J:-5jfiiffiM 

^^fT*5nT^e>coiiSigB#r B iA5^*is^anfc 1 stss 
2 o ftnme>&femwrt£t>*> * +• u 7 u- -> 3 >^ 
fesiiiufc^s^flwan.*. 
[0 0 3 8] ±ta s i i omm^iz.t'titzm&iziz. 
ffflte s 7 j^tcdi&ijeis^^-^ >a<« o jg LUffa n, 
«5£jdiffi«iEBPAu«S(ca^w{cfts an. s.^-^ 

cDgt^anfc«Aeifilffi<iSEBP*^^S3 6ti*S^T«f 
h u> K^jsan-s. U^b. CCDS 1 3 CD*iJ 
»r^#^anfc«^icia. flflgE^jt&K^srSft^-rsfc 

m**?fa*i5. 

[0.0 3 9] .mes i o©«»a*#jeanfc«* 

tt, S 1 2^*ffanT«SJfilEEffiEBProS«^A ? 
^iS3 6lCfc^TfT^nfe^. M^H^SrS^a-ti- 
SJtftlcS 2«T^Sy:HfTan-5C<hlcj;r). #7 1 
0K:±**iffi«ft*«i8»sn«. 
[0 0 4 0] Jia?<7)«t^Jc, *3IJg«a|{c«fcn«, A>H 

/^^ 7 -< 4 8 tt. 1 ~ 3 0 H z . -Tl3.t> 

^. <£^9r^«?a:*U HzrSi«jllBff^KSc* { 3 OH 

z cift^anx^'Sct^e., A>hvc^7w^^4 8 
(4BRSE-tr>-^4 o^e>ffi^an-5fi^<c#*nT^-s, 

z&rmm: &M&ti. < aaa -a-* c t ^-c^, 

[0 0 4 1] *:S|]ffifisHC<kn«, JhJEEMSi'B 8 

se -t > -y- 4 o ffi ^3 a n * 5 & t s * ic 
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8*aas-»&nfc3t«*«fflrasM» 

cK>TfS£2S*P,6s2 /OF/1*?** 

ffiB#KDT^IE5llC^«.. Sfc. StJgjfilEEffiEBPttllR 
BPt>IERi::ft££ft£. 

[0 0 4 2] ka±. &mmm&mtz&-3^T 

[0 0 4 3] &&X.t£. ffir^roHSaesj-Ctt, /OK/t* 
Hz-C»-5^«7S<, lHz£(T (fct^fO. 08 

Hz. &wio. ihz) ic^^nxfcj;^. 

[0 0 4 4] Sfc, fifr^W*JS0lJ-C«. A*>hV?X7^ 
;^5 0lt S5*g?jgerJiii&&a t 3 0 H z t^nt^fe 

-e»n«3 o h z -e$.-5^Stt7a:<, 30Hz£Ut(£: 

titf3 5Hz. «W14.0Hz) KRj£SnTfc«k<r» 
U 3 0 H z (fctxtf 2 5 H z, S^H2 8H 
z) fcRje;SnT*»J:<r». 

[0 0 4 5] WiB»*iSf»|-Ctt. A>hVU7^ 50 

ju* 4 8 ^aig^-ti-^n^TtmMjsit^sMa &&-rm 

4 8 S:jli§S-&enfc3tflMi6fi#SMa **STBRKC 

^en5»^tC«, fc<fc*.tf0 8l;:05j?b;fc. JKS&wfi: 
U-t ime, l*«»*aC*»t**»©«tT. St 40 

[0 0 4 61 Ra5©*it«-ctt, a>f/U7^ 
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;i^4 8tta>^>-0-#ft£irig»T»:3fcia«, ROM 

2 8**A*> hVU7-fMtHMbTfei^. -Tft 
[0 0 4 7] Sfc. WSEWHSSOT-Ctt. .C>«|p|^«-b:> 
tl/Tfflt>SnTt>±K RftRIJO!RI;t<£i>ttHJV! 

»cttffi*ftT*©rtffi*tttbT*fiERR-fe>-!f\ £#© 

©£l»£fcajt-sra£©ffiRi£i*>tm£©R»-fe>-tf- 
»«PIII(iKt>-!ftlTffll^tVTfc<t^. 
[0 0 4 8] M&Q&Kffl-Cli. R«-fe>i>-4 0 

-f >K-^>^*K[is >*. MMM+ttltttRejfES 
[0 0 4 9] 75:43. #38Ete-e©=EB£iffeRbfc<,4SB 

ic&ut-?-©^*!* ©^sga<in*. e.n#5 &©-?&•&. 

[0 1] JtS±#9tt»8;l=J:Dft*S*i*»Rj«s* 
RIB-r-5H-C*-5. 

[0 2] «*07-fJW*iIS*6nftflW«f* 
K<t, #3fe©Mi£<fc«:H:&l>T^-r0T<&£. 

[0 3] *»^©-mfiWT?*Si1iimE«S?B©EI8S* 
fiESR^rS7"D2/^R0T»5. 

[04] 0 1 «>R)K«.C«(t««7MIIRR(OMRaiR 
©M*Rf|-r*«MByn ^*a0T*S. 

[0 5] 01 ®R&M£«tt««?MffRRaffl«PfHMl 
{C«fc O?R«)6n-5B#rBlMDTSr^j7R-r-50-C*-5. 

[0 6] H10*!fi«K:*V»T**6nfcltJeJIUERE 
B Ptf^fltC h U> K^5nfc^JS:*-r0-C»-5. 

[07] 0 1 (DmmMv&vznTMwmwnwwiiF®} 

OSSf^t57D-ft-hT»5. 
[0 8] RR©J*-&±j&* 9 

» e n 5 ft? « * * 0 "c * 5 . 

[tt*ORR] 

8 : iAiJE£RRR (JSR&eff iiSlffiailtBgE) 
4 0 : HiS-fe>-9- 

4 8 : rt> l«/U7-r Jl^ {M$i-t>-*m7 4 



(7) 



nm 2 0 0 1-14 5 6 0 6 




(8) 



2 0 0 1-14 5 6 0 6 
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[B8] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a filter for pulse wave sensors 
capable of outputting accurate pulse waves. 

SOLUTION: The pass band of a band pass filter 48 for filtering a signal 
from a pulse wave sensor 40 ranges 1 to 30 Hz. Namely, a low-frequency 
cut-off is set to 1 Hz and a high-frequency cut-off is set to 30 Hz. Thus, 
the filter 48 is capable of allowing a signal in a pulse frequency band and a 
signal expressing a waveform constituting the rising part of a pulse wave, 
which are included in a signal outputted from the sensor 40, to pass 
through without attenuation and can effectively attenuate noise. 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A filter for pulse wave sensors characterized by being the filter for pulse wave sensors which passes a signal 
of a predetermined frequency band among signals outputted from a pulse wave sensor with which this living body is 
equipped since a living body's arterial wave is detected and outputted, and being the band where a pass band includes a 
frequency band of a wave which constitutes a signal of a pulse frequency band, and a standup portion of said arterial 
wave. 

[Claim 2] Said pass band is the filter for pulse wave sensors of claim 1 which is a thing including an at least l-30Hz 
frequency band. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It connects with a pulse wave sensor and this invention relates to the 

filter which carries out wave filtration of the signal outputted from a pulse wave sensor. 

[0002] 

[Description of the Prior Art] When measuring the saturation of oxygen of the blood in an artery, or when measuring a 
pulse rate, the pulse wave sensor which detects the arterial wave showing pulsation of an artery is used. By the way, 
since the noise by the side of RFs, such as a noise by the side of low frequency, such as a wave not only near the signal 
which expresses the arterial wave with the signal outputted from the pulse wave sensor but DC component, body motion 
induction, and an environmental noise, is contained, those noises are removed, and a filter is prepared in order to acquire 
the signal only showing the target arterial wave. 

[0003] When measuring the saturation of oxygen, the ratio of the peak swing reinforcement of the scattered light of each 
light is computed by irradiating the light of two different frequency on a living body front face by turns, and the 
saturation of oxygen is computed based on the ratio of the amplitude reinforcement. Moreover, when measuring a pulse 
rate, the peak of a pulse wave is detected and a pulse period and a pulse rate are measured from the peak gap. Thus, the 
arterial wave detected by the pulse wave sensor Information in the peak, such as detection time of peak swing 
reinforcement or a peak, is used in many cases. Since the peak of the arterial wave is a signal which has pulse 
frequency, moreover, the pass band of the above-mentioned filter The noise was removed suitably and the treble cut off 
frequency was set as 10Hz by 1Hz as sufficient range required to pass the signal which has pulse frequency for the 1- 
10Hz pass band, i.e., a low cut off frequency. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the conventional common filter set as sufficient pass band 
required to pass the signal which has pulse frequency is used. Start and the reference point a in the pulse wave showing 
the signal by which the filter was passed is determined by the tangent method. When the pulse wave propagation time 
DT was computed based on the reference point a and the presumed blood-pressure value EBP was further determined 
based on the pulse wave propagation time DT, the presumed blood-pressure value EBP is inaccurate, and it might not 
necessarily correspond with the true blood-pressure value BP. In addition, as shown also in drawing 1 , the point a of a 
pulse wave inclining [ maximum ] is determined as the describing [ above ] standup tangent method. Tangent LI in the 
point a inclining [ maximum ] Baseline L2 which started and connected between Points b Are the method of 
determining an intersection as a reference point, and since it is gently-sloping, when dispersion in detection time makes 
the large standup point b a reference point, it compares. Since a reference point can be determined with a sufficient 
precision, it is the method of being suitable for determining the reference point for computing the pulse wave 
propagation time DT. 

[0005] When the reason with the above-mentioned inaccurate presumed blood-pressure value EBP was examined, it 
became clear that it was because dispersion in the pulse wave propagation time DT is large to fluctuation of the true 
blood-pressure value BP measured by the invasive technique etc. Dispersion in the reference point for determining that 
the pulse wave propagation time DT has [ DT ] large dispersion in the pulse wave propagation time DT since the 
detection time and the part of the reference point determined based on the heartbeat synchronization voltage detected in 
a living body's predetermined part are time difference with the detection time of the reference point determined based on 
the heartbeat synchronization voltage detected in another part, i.e., the pulse wave propagation time, will be large. 
[0006] Then, although it is set as range where a pass band is sufficient required to pass the signal which has pulse 
frequency as the conventional filter for pulse wave sensors was mentioned above when why the above-mentioned 
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reference point varies is examined further If the configuration of the arterial wave is complicated and it thinks as 
composition of two or more sine waves which have frequency which is different in the arterial wave Since a steep 
portion exists in the standup portion (namely, starting portion from a point to a peak) of the arterial wave, the thing used 
as the decay area of a filter is in the frequency of one or more sine waves which constitute the standup portion. 
Therefore, the wave which the signal by which the filter was passed shows found out not expressing the arterial wave to 
accuracy. 

[0007] Drawing 2 is drawing which compares with an original pulse wave the pulse wave which the signal by which the 
conventional filter (the frequency of the sine wave which constitutes the standup portion of a pulse wave is a decay 
area) was passed expresses, it is the pulse wave which the signal with which the conventional filter was passed by the 
upside expresses, and the bottom shows the original pulse wave. As shown in drawi ng 2 , the standup of the pulse wave 
which the signal by which the conventional filter was passed expresses tends to become blunt rather than an original 
pulse wave. When such an inaccurate pulse wave was used, even if it determined the reference point by said standup 
tangent method, only delta DT had produced the error. 

[0008] That is, the place made into the object of this invention is to offer the filter for pulse wave sensors which can 

output an exact pulse wave. 

[0009] 

[Means for Solving the Problem] Since a living body's arterial wave is detected and outputted, a place made into a 
summary of this invention for solving the above-mentioned technical problem is a filter for pulse wave sensors which 
passes a signal of a predetermined frequency band among signals outputted from a pulse wave sensor with which the 
living body is equipped, and a pass band is in being a band including a frequency band of a wave which constitutes a 
signal of a pulse frequency band, and a standup portion of said arterial wave. 
[0010] 

[Effect of the Invention] If it does in this way, since a filter will be passed without attenuation of the signal of the pulse 
frequency band included in the signal outputted from a pulse wave sensor, and the signal showing the wave which 
constitutes the standup portion of a pulse wave, the signal which passed the filter expresses the arterial wave to 
accuracy. 
[0011] 

[Other modes of invention] Here, said pass band includes an at least l-30Hz frequency band suitably. If it does in this 
way, a pulse frequency band is mostly included in the range of 1-1 0Hz, and if it does in this way from the standup 
frequency of a pulse wave being mostly contained in the range of 10-30Hz, a filter can be passed without attenuation of 
the signal of the pulse frequency band included in the signal outputted from a pulse wave sensor, and the signal showing 
the standup wave of a pulse wave. 

[0012] Moreover, suitably, a low cut off frequency is set to 1Hz, and, as for said pass band, a treble cut off frequency is 
set to 30Hz. If it does in this way, it can be made to be able to pass without attenuation of the signal of the pulse 
frequency band included in the signal outputted from a pulse wave sensor, and the signal showing the wave which 
constitutes the standup portion of a pulse wave, and a filter can attenuate a noise effectively. 
[0013] Moreover, the tangent in the point of a pulse wave which the signal suitably outputted from the pulse wave 
sensor with which a living body is equipped expresses inclining [ maximum ], An intersection with the baseline which is 
generated periodically [ the pulse wave ] and which starts and connects between points is made into one reference point. 
The predetermined part of the heartbeat synchronization voltage detected by the heartbeat synchronization voltage 
sensor with which some living bodies are equipped is made into the reference point of another side. In the pulse-wave- 
velocity information calculation equipment which computes the pulse-wave- velocity information relevant to the speed 
at which a pulse wave spreads the inside of the living body's artery based on the time difference of the generating time 
amount of the reference point of one of these, and the generating time amount of the reference point of another side In 
order to carry out wave filtration of the signal outputted from said pulse wave sensor, it has said filter for pulse wave 
sensors, and one [ said ] reference point is determined based on the wave which the signal by which the filter for pulse 
wave sensors was passed expresses. If it does in this way, since the signal by which is outputted from said pulse wave 
sensor and said filter for pulse wave sensors was passed expresses an exact pulse wave and one [ said ] reference point 
will be determined as accuracy, the pulse- wave- velocity information computed based on the reference point becomes 
accuracy. 
[0014] 

[The gestalt of suitable implementation of invention] Hereafter, one example of this invention is explained to details 
based on a drawing. Drawing 3 is a block diagram explaining the configuration of the blood-pressure supervisory 
equipment 8 which is equipped with a pulse- wave- velocity information calculation function, and functions also as 
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pulse-wave-velocity information calculation equipment. 

[0015] Blood-pressure supervisory equipment 8 is equipped with the cuff 10 which has rubber bag-making in the band- 
like bag made of cloth, for example, is wound around a patient's overarm section 12, and the pressure sensor 14 
connected to this cuff 10 through piping 20, respectively, a change-over valve 16 and an air pump 18 in drawing 3 . This 
change-over valve 16 is constituted so that it may be switched to three conditions, the pressure supply condition of 
permitting supply of the pressure into a cuff 10, the **** exhaust-gas-pressure condition which carries out exhaust gas 
pressure of the inside of a cuff 10 gradually, and the rapid exhaust-gas-pressure condition which carries out exhaust gas 
pressure of the inside of a cuff 10 quickly. 

[0016] A pressure sensor 14 supplies the pressure signal SP with which the pressure in a cuff 10 is detected and the 
pressure is expressed to the static pressure discriminator 22 and the pulse wave discriminator 24, respectively. The static 
pressure discriminator 22 is, the steady pressure, i.e., cuff pressure PC, which is equipped with a low pass filter and 
contained in the pressure signal SP. It discriminates from the cuff pressure signal SK to express, and the cuff pressure 
signal SK is supplied to an electronic control 28 through A/D converter 26. 

[0017] It is the pulse wave signal SM 1 which the above-mentioned pulse wave discriminator 24 is equipped with a 
band pass filter, and is the oscillating component of the pressure signal SP. It discriminates in frequency and is the pulse 
wave signal SM 1 . An electronic control 28 is supplied through A/D converter 29. This pulse wave signal SM 1 The 
cuff pulse wave to express is, the pressure oscillatory wave, i.e., the cuff pulse wave, which occurs from the brachial 
artery which is not illustrated synchronizing with a patient's heartbeat, and is transmitted to a cuff 10, and the above- 
mentioned cuff 10, the pressure sensor 14, and the pulse wave discriminator 24 are functioning as a cuff pulse wave 
sensor. 

[0018] The above-mentioned electronic control 28 consists of so-called microcomputers equipped with CPU30, 
ROM32, RAM34, the I/O Port that is not illustrated, and CPU30 controls the content of a display of a drop 36 while it 
outputs a driving signal from an I/O Port and it controls a change-over valve 16 and an air pump 1 8 by performing 
signal processing, using the memory storage function of RAM34 for ROM32 according to the program memorized 
beforehand. 

[0019] It is the signal SM 2 which the electrocardio guide 38 detects continuously the electrocardio induction wave 
which shows the action potential of a myocardium through two or more electrodes 39 stuck and stuck to a living body's 
predetermined part, and the so-called electrocardiogram, and shows the electrocardio induction wave. Said electronic 
control 28 is supplied. In addition, since this electrocardio guide 38 is for detecting the Q wave of the electrocardio 
induction waves corresponding to the stage carrying out ejection initiation of the blood in the heart toward a main 
artery, or an R wave, it is functioning as a heartbeat synchronization voltage sensor. 

[0020] The pulse wave sensor 40 is a peripheral pulse wave sensor which detects and outputs the pulse wave of the 
peripheral arteriole containing a capillary in non-invasion, and some living bodies (for example, finger tip section of the 
side around which the cuff 10 is not wound) are equipped with it. This pulse wave sensor 40 is a photoelectrical pulse 
wave sensor of the format of detecting a photoelectrical pulse wave. The housing 42 of the pulse wave sensor 40 It is 
constituted possible [ hold of some living bodies ]. In the housing 42 The light emitting device 44 which are the red 
of the wavelength range which can be reflected by hemoglobin or infrared light, and the light source that irradiates 
preferably the wavelength of about 800nm which is not influenced toward a living body's epidermis by the saturation of 
oxygen, It has the photo detector 46 which detects the scattered light out of epidermis, and the signal corresponding to 
the blood capacity in a capillary is outputted to a band pass filter 48. 

[0021] The band bus filter 48 (namely, filter for pulse wave sensors) connected to the above-mentioned pulse wave 
sensor 40 It consists of analog signal processing circuits equipped with the capacitor and the coil, or resistance which is 
not illustrated. In order to pass without attenuation the signal with which a peripheral arteriole is expressed among the 
signals outputted from the pulse wave sensor 40 and to make other noises intercept (attenuation) The RF side is widely 
set up rather than the pass band which the conventional filter for pulse wave sensors has, for example, the pass band is 
set as 1 Hz - 30Hz (1Hz and a treble cut off frequency 30Hz). [ That is, a low cut off frequency ] The above-mentioned 
band pass filter 48 has an advantage without dispersion in the delay of an output signal, or its delay as compared with 
the digital filter which performs digital filter processing according to the program memorized beforehand. And 
photoelectrical pulse wave signal SM 3 which is an analog signal outputted from the above-mentioned band pass filter 
48 An electronic control 28 is supplied through A/D converter 49. 

[0022] Drawing 4 is a functional block diagram explaining the important section of the control function of the electronic 
control 28 in the above-mentioned blood-pressure supervisory equipment 8. The blood-pressure-measurement means 50 
the compression pressure force of the cuff 10 wound around a living body's overarm by the cuff pressure control means 
52 The predetermined target preassure force value PCM [ within the **** pressure-lowering period which carries out 
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**** pressure lowering at the rate of 3 mmHg/sec degree after carrying out rapid pressure up to (for example, the 
pressure value of a 180mmHg degree) ] Pulse wave signal SM 1 by which sequential extraction is carried out The 
oscillometric method which was easy to be based on change of the amplitude of the pulse wave to express, and was 
known is used. The highest-blood-pressure value BPSYS the mean-blood-pressure value BPMEAN and lowest-blood- 
pressure value BPDIA etc. ~ determining — the highest-blood-pressure value BPSYS, mean-blood-pressure value 
BPMEAN, and lowest-blood-pressure value BPDIA which were determined etc. — it is made to display on a drop 36 
[0023] The pulse- wave- velocity information calculation means 54 is the 1st reference point si about the predetermined 
part generated for every period of the electrocardio induction wave serially detected with the electrocardio guide 38 
which functions as a heartbeat synchronization voltage sensor. It carries out. photoelectrical pulse wave signal SM 3 by 
which is serially outputted from the pulse wave sensor 40, and the band pass filter 48 was passed further the 
predetermined part generated for every period of the pulse wave to express — the 2nd reference point s2 It carries out. 
** - The 1st reference point si Detection time and the 2nd reference point s2 As it has a time difference calculation 
means to compute serially the time difference DT with detection time, i.e., the pulse wave propagation time, for 
example, is shown in drawing 5 The 1st reference point si It carries out, an R wave is used and it is the 2nd reference 
point s2. The point which carries out and is determined by said standup tangent method, Namely, tangent LI in the point 
a in the standup of a photoelectrical pulse wave inclining [ maximum ] Baseline L2 of a photoelectrical pulse wave 
(base line) The time amount from an R wave to the intersection is serially computed as the pulse wave propagation time 
DT using an intersection. Furthermore, it is the propagation velocity VM of the pulse wave which spreads the inside of 
the artery of an operating personnel-ed from the formula 1 memorized beforehand based on the time difference DT by 
which the pulse-wave- velocity information calculation means 54 is serially computed with the time difference 
calculation means (m/sec). It computes serially. In addition, it sets at a ceremony 1 and is L. (m) is the distance to the 
part where it is equipped with said pulse wave sensor 40 through a main artery from the ventriclus sinister, and is TPEP 
(sec). It is a precursive appearance period from the R wave of an electrocardio induction wave to the standup point of an 
aortic root pulse wave form. Such distance L and precursive appearance period TPEP It is a constant and the value 
beforehand calculated based on the experiment is used. 
[0024] (Formula 1) VM =L/(DT-TPEP) 

[0025] The response relation decision means 56 is the highest-blood-pressure value BPSYS measured by the blood- 
pressure-measurement means 50. The pulse wave [ it is based on the pulse- wave-velocity information within the blood- 
pressure-measurement period, for example, ] propagation time DT within the blood-pressure-measurement period, or 
pulse wave velocity VM Based on the average, the coefficient of the response relational expression which is shown by 
the formula 2 or the formula 3 and which was set up beforehand is determined. The method of the coefficient decision 
in this case is the highest-blood-pressure value BPSYS measured by the blood-pressure-measurement means 50 when 
the relation of a formula 2 was used. Highest-blood-pressure value BPSYS which made the lot the pulse wave 
propagation time DT computed within the above-mentioned blood-pressure-measurement period, and was acquired at 
the time of the last blood pressure measurement It is already beforehand determined by making the pulse wave 
propagation time DT into a lot that coefficients alpha and beta will fill 2 sets of those relation. Or highest-blood- 
pressure value BPSYS measured by the blood-pressure-measurement means 50 Either of the coefficients alpha and beta 
of a formula 2 is beforehand determined using the pulse wave propagation time DT computed within the above- 
mentioned blood-pressure-measurement period (modification). In addition, the above-mentioned highest-blood-pressure 
value BPSYS The mean-blood-pressure value BPMEAN which replaced with and was measured by the blood-pressure- 
measurement means 50, or lowest-blood-pressure value BPDIA It may be used. It is chosen by whether in short, the 
presumed blood-pressure value EBP is made into a highest-blood-pressure value, it considers as a mean-blood-pressure 
value, or it considers as a lowest-blood-pressure value. 
[0026] (Formula 2) 

EBP=alpha(l-/DT) 4-beta (however, alpha a positive constant and beta positive constant) 
[0027] (Formula 3) 

EBP=alpha(VM) +beta (however, alpha a positive constant and beta positive constant) 

[0028] A presumed blood-pressure value decision means 58 is the pulse-wave propagation time DT or propagation 
velocity VM of the blood-pressure value BP and living body of a living body. A living body's actual pulse- wave 
propagation time DT or propagation velocity VM serially computed by the pulse- wave- velocity information calculation 
means 54 from the relation (a formula 2 or formula 3) corresponding to the above of a between As it is based, and the 
presumed blood-pressure value EBP is determined serially and shown in dr awin g 6 , the trend display of the determined 
presumed blood-pressure value EBP is carried out to a drop 36. 

[0029] The abnormality judging means 60 in a presumed blood-pressure value starts the blood pressure measurement by 
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said blood-pressure-measurement means 50 based on the presumed blood-pressure value EBP determined by the 
presumed blood-pressure value decision means 58 having exceeded the decision-criterion value set up beforehand. 
Namely, the abnormality judging means 60 in a presumed blood-pressure value functions also as a blood-pressure- 
measurement starting means. With, it is judged that the presumed blood-pressure value EBP is unusual, having changed 
the predetermined value or more than the predetermined rate on the basis of the time of the blood pressure measurement 
by the last cuff 1 0 by the decision-criterion value 50, for example, the blood-pressure-measurement means, by which the 
presumed blood-pressure value EBP determined by the presumed blood-pressure value decision means 58 was set up 
beforehand - The blood pressure measurement by the blood-pressure-measurement means 50 is started. 
[0030] Drawin g 7 is a flow chart explaining the important section of the control actuation in the electronic control 28 of 
the above-mentioned blood-pressure supervisory equipment 8, makes an example the case where determine the 
presumed blood-pressure value EBP serially from the pulse wave propagation time DT using said formula 2, and blood 
pressure is supervised, and explains. 

[003 1 ] It sets to drawing 7 and is step SI (a step is skipped hereafter.). Initial processing which clears a register etc. is 
performed and in S2 corresponding to the pulse- wave-velocity information calculation means 54 It is serially outputted 
from the pulse wave sensor 40 from the generating event of the R wave (the 1st reference point si) of an electrocardio 
wave. And photoelectrical pulse wave signal SM 3 by which wave filtration was carried out with the band pass filter 48 
Tangent LI in the point a of a photoelectrical pulse wave to express inclining [ maximum ] Baseline L2 The time 
difference DT, i.e., the pulse wave propagation time, with the generating event of an intersection (the 2nd reference 
point s2) is computed. 

[0032] Subsequently, when a change-over valve 16 is switched to a pressure supply condition and an air pump 18 drives 
in S3 and S4 corresponding to said cuff pressure control means 52, while the rapid pressure up of a cuff 10 is started for 
blood pressure measurement, it is cuff pressure PC. It is judged whether it became more than the aim compression 
pressure PCM beforehand set as the 180mmHg degree. It is cuff pressure PC by carrying out repeat activation of less 
than [ above-mentioned / S2 ], when decision of this S4 is denied. Lifting is continued. 

[0033] However, cuff pressure PC If decision of the above-mentioned S4 is affirmed by lifting, a blood-pressure- 
measurement algorithm will be performed in S5 corresponding to said blood-pressure-measurement means 50. Namely, 
by making it descend at speed with loose 3 mmHg/sec degree which was made to suspend an air pump 18, and switched 
the change-over valve 16 to the **** exhaust-gas-pressure condition, and was able to define the pressure in a cuff 10 
beforehand Pulse wave signal SM 1 serially acquired in this **** pressure-lowering process It is based on change of the 
amplitude of the pulse wave to express. While the highest-blood-pressure value BPSYS, the mean-blood-pressure value 
BPMEAN, and the lowest-blood-pressure value BPDIA are measured according to the blood-pressure value decision 
algorithm of an oscillograph metric method known well, a pulse rate etc. is determined based on a pulse wave gap. And 
while the blood-pressure value BP, pulse rate, etc. which were measured are displayed on a drop 36, a change-over 
valve 16 is switched to a rapid exhaust-gas-pressure condition, and exhaust gas pressure of the inside of a cuff 10 is 
carried out quickly. 

[0034] next, in S6 corresponding to said response relation decision means 56 Highest-blood-pressure value BPSYS 
determined by the pulse wave propagation time DT computed by the above S2 in this routine, and the above S5 It 
considers as a lot. The pulse wave propagation time DT determined in the last routine, and highest-blood-pressure value 
BPSYS As other lots, the coefficients alpha and beta response-related [ between said pulse wave propagation time DT 
and the presumed blood-pressure value EBP ] (formula 2) are determined. 

[0035] If the relation corresponding to pulse wave propagation-time blood pressure is determined as mentioned above, 
in S7, it will be judged whether one beat of the R wave of an electrocardio wave and a photoelectrical pulse wave was 
inputted. When this decision of S7 is denied, repeat activation of S7 is carried out, but when affirmed, in S8 
corresponding to said pulse- wave- velocity information calculation means 54, the pulse wave propagation time DT about 
the R wave and photoelectrical pulse wave of an electrocardio wave which were newly inputted is computed like S2. 
[0036] In S9 corresponding to the presumed blood-pressure value decision means 58, and the relation 2, i.e., the 
formula, corresponding to pulse wave propagation-time blood pressure called for in the above S6 The pulse wave 
propagation time DT found in the above S8 is substituted, and it is the presumed blood-pressure value EBP (it highest- 
blood-pressure- value-EBPSYS(s)). As the mean-blood-pressure value EBPMEAN or the lowest-blood-pressure value 
EBPDIA is determined and the presumed blood-pressure value EBP in every beat shows drawing 5 , it is displayed on a 
drop 36 in trend format. 

[0037] Subsequently, by S10 corresponding to the judgment means 60, it is judged said beyond presumed blood- 
pressure value whether the decision-criterion value to which the presumed blood-pressure value EBP computed by the 
above-mentioned S9 was set beforehand was exceeded. When this decision of SI 0 is denied, in SI 1 continuing, it is 
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judged whether it went through, the setting-out period, i.e., the calibration period, which are 15 to which the elapsed 
time after blood pressure measurement by the cuff 10 is performed in S5 was set beforehand thru/or about 20 minutes. 
[0038] When decision of the above SI 1 is denied, repeat activation of said blood-pressure executive routine not more 
than S7 is carried out, and the presumed blood-pressure value EBP is continuously determined for every beat, and the 
trend display of the determined presumed blood-pressure value EBP is serially carried out in a drop 36. However, when 
this decision of SI 3 is affirmed, in order to re-determine said response relation, said cuff calibration routine not more 
than S2 is performed again. 

[0039] Moreover, when said decision of S 10 is affirmed, after S12 is performed and the abnormality display of the 
presumed blood-pressure value EBP is performed in a drop 36, in order to make response relation re-determine, the 
blood pressure measurement by the cuff 10 is started by performing less than [ S2 ] again. 

[0040] As mentioned above, it is ** for a band pass filter 48 to be able to pass a band bus filter 48 without attenuation of 
the signal of the pulse frequency band included in the signal outputted from the pulse-wave sensor 40 and the signal 
showing the wave which constitutes the standup portion of a pulse wave according to this example, since a pass band is 
set as l-30Hz for a treble cut off frequency and the low cut off frequency is set as 30Hz by 1Hz, and to attenuate a noise 
effectively. 

[0041] Moreover, it is the photoelectrical pulse wave signal SM 3 by which according to this example was equipped 
with the band pass filter 48 in order that blood-pressure supervisory equipment 8 might carry out wave filtration of the 
signal outputted from the pulse wave sensor 40, and the band pass filter 48 was passed. It is based on the wave to 
express and is the 2nd reference point s2. It is determined. Photoelectrical pulse wave signal SM 3 by which the band 
pass filter 48 was passed The 2nd reference point s2 since an exact pulse wave is expressed Since it is decided that it 
will be accuracy, it is the 2nd reference point s2. The pulse wave propagation time DT computed by being based 
becomes accuracy. Moreover, since the presumed blood-pressure value EBP corresponds to the pulse wave propagation 
time DT and one to one, the presumed blood-pressure value EBP is also determined as accuracy. 
[0042] as mentioned above, the one example pulse wave of this invention --****« although it was based and being 
explained to details, this invention is applied also in other modes. 

[0043] For example, although, as for the band pass filter 48, the low cut off frequency was set to 1Hz in the above- 
mentioned example A low cut off frequency is the range which does not attenuate most pulse frequency components 
contained in a pulse wave. Since it is set up in order to remove low frequency noises, such as a wave near DC 
component, as long as it can attain the object suitably, it is not necessary to be 1Hz and may be set as 1Hz or less (for 
example, 0.08Hz or 0.1 Hz). 

[0044] Moreover, although, as for the band pass filter 50, the treble cut off frequency was set to 30Hz in the above- 
mentioned example A treble cut off frequency is the range which does not attenuate most sine waves which constitute 
the standup portion of a pulse wave. From it being what is set up in order to remove RF noises, such as body motion 
induction and an environmental noise If the object can be attained suitably, it is not necessary to be 30Hz, and it may be 
set as 30Hz or more (for example, 35Hz or 40ttz), and may be set as 30Hz or less (for example, 25Hz or 28Hz). 
[0045] Moreover, photoelectrical pulse wave signal SM 3 by which the band pass filter 48 was passed in the above- 
mentioned example The pulse wave to express is the origin/datum s2 for computing the pulse wave propagation time 
DT. Photoelectrical pulse wave signal SM 3 by which the band pass filter 48 was passed although it was used in order to 
determine Based on the pulse wave to express, the information acquired from the standup point of the pulse wave 
illustrated below based on the wave to a peak may be computed. There is a ratio with time amount etc. in the 
information acquired from the wave from the standup point of the above-mentioned pulse wave to a peak time amount 
and the second half inclination [ of the tangent in U-time and the point a inclining / maximum / which are defined as 
time amount from the standup point b of a pulse wave illustrated to drawing 8 to Peak c ] gamma, the first-half time 
amount from the standup point b to the point a inclining [ maximum ], the second-half time amount from the point a 
inclining [ maximum ] to Peak c, or its It will become exact information if it is determined based on the signal by which 
the band pass filter 48 was passed, since it is the information containing the steep portion of the information acquired 
from the standup point of these pulse waves based on the wave to a peak, i.e., a pulse wave. 

[0046] Moreover, in the above-mentioned example, although the band pass filter 48 was a circuit containing a capacitor 
etc., the electronic control 28 with which the predetermined program was memorized beforehand may function on 
ROM32 as a band pass filter. That is, a band pass filter may be a digital filter. 

[0047] Moreover, in the above-mentioned example, although the electrocardio guide 38 was used as a heartbeat 
synchronization voltage sensor, since a heartbeat is also heartbeat synchronization voltage, a heartbeat microphone may 
be used as a heartbeat synchronization voltage sensor, moreover, the pulse wave sensor with which a living body's 
predetermined part is equipped since pulse synchronization voltage is heartbeat synchronization voltage - for example 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/21/2004 



Page 7 of 7 



The photoelectrical pulse wave detection probe for oximeters, the impedance pulse wave sensor which detects 
impedance change through the electrode with which the finger was equipped, Pulse wave sensors, such as a pressure 
pulse wave sensor which is pressed by a carotid artery and the radial artery and detects the internal pressure, and a 
pressure pulse wave sensor of the format of detecting fluctuation of the pressure in the tourniquet with which a living 
body's predetermined part (for example, overarm) is equipped, may be used as a heartbeat synchronization voltage 
sensor. 

[0048] Moreover, although the pulse wave sensor 40 was a sensor of the format of detecting a photoelectrical pulse 
wave, in the above-mentioned example The impedance pulse wave sensor which detects impedance change through the 
electrode with which the finger was equipped, Pulse wave sensors of other format, such as a pressure pulse wave sensor 
which is pressed by a carotid artery and the radial artery and detects the internal pressure, and a pressure pulse wave 
sensor of the format of detecting fluctuation of the pressure in the tourniquet with which a living body's predetermined 
part (for example, overarm) is equipped, may be used. 

[0049] In addition, in addition to this in the range in which this invention does not deviate from the main point, various 
modification may be added. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 





[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 



http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



1/21/2004 



Page 4 of 4 




[Translation done.] 
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